The Wide Angle Search for Planets (WASP) survey currently operates two installations, designated SuperWASP-N and SuperWASP-S, located in the northern and southern hemispheres respectively. These installations are designed to provide high time-resolution photometry for the purpose of detecting transiting extra-solar planets, asteroids, and transient events. Here we present results from a transit-hunting observing campaign using SuperWASP-N covering a right ascension range of 06hr < RA < 16hr. This paper represents the fifth and final in the series of transit candidates released from the 2004 observing season. In total, 729,335 stars from 33 fields were monitored with 130,566 having sufficient precision to be scanned for transit signatures. Using a robust transit detection algorithm and selection criteria, 6 stars were found to have events consistent with the signature of a transiting extra-solar planet based upon the photometry, including the known transiting planet XO-1b. These transit candidates are presented here along with discussion of follow-up observations and the expected number of candidates in relation to the overall observing strategy.
INTRODUCTION
More than 30 extra-solar planets are now known to transit their parent stars, most of which were discovered through photometric monitoring. Transit surveys which use a narrow-field and a large magnitude depth have had some success; most notably that of the OGLE transiting planets (e.g., Konacki et al. (2003) ). Surveys which utilise the "wide and shallow" technique of monitoring relatively bright field stars have achieved recent rapid success, including the discoveries of TrES-3 (O'Donovan et al. 2007 ), XO-2b (Burke et al. 2007) , and several new HATNet planets (Kovács et al. (2007) for example). The transit technique has matured through overcoming serious obstacles which were impeding the data analysis, such as improved optimal photometric methods for wide-field detectors (Hartman et al. 2004 ) and reduction of correlated (red) noise (Pont, The Wide Angle Search for Planets (WASP) project currently operates two SuperWASP instruments (Pollacco et al. 2006) , one in the northern hemisphere on La Palma (SuperWASP-N) and the other (SuperWASP-S) located at South African Astronomical Observatory (SAAO). The relatively large field-of-view (FOV) of the SuperWASP design allows each instrument to monitor a substantial amount of the visible sky with relatively high time resolution. SuperWASP-N has been acquiring data since late-2003, achieving photometric precision of 1% for stars brighter than V ∼ 11.5.
The process of extracting reliable transit signatures from the SuperWASP data involves a systematic approach of removing trends from the photometry, employing an efficient transit detection algorithm (Collier Cameron et al. 2006) , and performing spectroscopic follow-up using both low-medium resolution and high resolution spectrographs to identify false-positives and confirm planetary candidates. This method has already been used successfully on Super-WASP data to detect the planets WASP-1b and WASP-2b (Collier Cameron et al. 2007a ). However, this process typically begins with millions of lightcurves from which many transit candidates are found and provides an extremely useful reference source for future surveys which monitor the same fields. For this reason, the transit candidates detected in several RA ranges have been published for the benefit of the transit survey community (Christian et al. 2006; Clarkson et al. 2007; Lister et al. 2007; Street et al. 2007 ).
We present the results of a photometric search for exoplanetary transits using data from SuperWASP-N, covering the fields in the range 06hr < RA < 16hr. Section 2 describes the 2003/2004 SuperWASP-N observing campaign, the predicted transit recovery rate, and the data reduction techniques. Section 3 discusses the transit detection algorithm and the candidate selection criteria. The results of this search are presented in section 4 with discussion of the candidates which have been followed up and those which are considered high priority. Section 5 discusses the results from the analysis and the number of final candidates in relation to the limitations of the survey for this particular RA range.
DATA ACQUISITION

Observations and Recovery Rate
The SuperWASP-N instrument is a robotic observatory designed to provide precision photometry for large areas of sky. First light was achieved in November 2003 and observations have continued until the present time. The instrument consists of a fork mount which is able to support up to eight lens/detector combinations simultaneously, described in more detail in Pollacco et al. (2006) . When the instrument is operating at full capacity, the sky coverage becomes substantial leading to a total FOV of 482 square degrees. with a pixel scale of 13.7 arcsec per pixel. During the 2003/2004 (hereafter referred to as 2004) observing season, five out of the eight detectors were installed. Even so, the data rate from those five cameras exceeded the electronic transfer capability of the ethernet connection on La Palma at that time and so data was stored via a tape (DLT) autoloader then mailed to data reduction sites.
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• . This avoided the Galactic plane and hence over-crowding in the fields. In addition, the ecliptic was avoided to reduce sky contamination from the Moon and other bright Solar System objects. An exposure time of 30 seconds was used for maximum dynamic range and observations cycled between up to 8 fields. The slew-time of the mount ensured that an observing cadence ∼ 8 minutes per field was achieved. The resulting dataset contains lightcurves for over 6.7 million stars in the magnitude range 8 < V < 15. These data were divided by RA range into six separate datasets which each contained ∼ 1 million stars.
This paper presents the analysis of the stars in the range 06hr < RA < 16hr. A total of 1,832,777 stars were monitored in this range over 56 fields and 95,526 frames were acquired. For each field, a series of constraints were applied to extract suitable stars for transit hunting. These include extracting only stars whose lightcurves have an RMS precision better than 0.01 mag and whose baseline contains at least 500 frames spread over at least 10 nights. A summary of the fields observed in this dataset is shown in Table 1 . Of the 56 fields, 23 did not meet the baseline criteria for lightcurve extraction and so are not included in Table 1 . A total of 130,566 stars were extracted for transit hunting from the 729,335 remaining stars using the above criteria.
The lack of baseline coverage suffered by many of the fields due to the visibility of the fields over the observing campaign was particularly acute at small RA. Consequently, the sensitivity to planetary transits varies greatly over the RA range in this dataset. This is illustrated by the transit recovery plots shown in Figure 1 . Transit signatures were randomly generated with periods in the range 1 < P < 5 and injected into the times of observation for each field. A transit signature is considered "recovered" if both the ingress and egress of the transit is observed. Figure 1 shows the results of this simulation for four fields which span the range of RA in this dataset; in each case using 2, 4, and 6 transits as the requirement for detection. The reduction in transit recovery rate is clearly quite dramatic for field which are observed for less than ∼ 60 nights.
Data Reduction
Reduction of the SuperWASP-N data required producing milli-magnitude photometry whilst managing a high data rate. An automated reduction pipeline was constructed which was able to achieve this goal and is described in more detail in Pollacco et al. (2006) . This description will concentrate on the main factors to consider when reducing wide-field data from instruments such as SuperWASP. Widefield issues such as vignetting, point-spread function (PSF) distortion, and spatial dependence were encountered with the WASP0 prototype instrument (Kane et al. 2004 ). The WASP0 dataset provided an excellent starting point around which to solve the same wide-field issues that would affect the SuperWASP data and pipeline.
The calibration frames include bias, dark, and flat-field frames which are generally acquired on a nightly basis when the automated enclosure commences operations at dusk. These frames are handled by the pipeline through a series of statistical tests which are able to classify them and create master frames. To create the master flat-field, a vignetting map and a shutter time correction map are created and then combined with the flat-field through an inverse variance weighted linear least-squares fit. Iterative sigmaclipping and smoothing via spline-fitting leads to an accurate representation of the sky brightness for the wide-field.
Rather than fit the spatially-variable PSF shape of the stellar images, weighted aperture photometry is used to compute the flux in a circular aperture of tunable radius. This is achieved by implementing a flux-weighted astrometric fit which uses an automatically extracted subset of the Tycho-2 (Høg et al. 2000) catalogue, then fixing the aperture locations based on entries within the USNO-B1.0 (Monet et al. 2003) catalogue with a 2nd epoch red magnitude brighter than 15.0. This also allows the correction of spatially-dependent aspects which are normally assumed to be constant across the frame, for example the airmass and heliocentric time correction. The vignetting and barrel distortion produced by the camera optics can result in serious blending effects for stars whose neighbours possess significantly distorted stellar profiles. It has been shown by Brown (2003) and Torres et al. (2004) that blending can have a detrimental effect on transit searches. Stars which are significantly affected by blending are identified by computing blending indices B1 = (F3 − F1)/F1 and B2 = (F3 − F2)/F2 where F1, F2, and F3 are the flux measurements from aperture radii of 2.5, 3.5, and 4.5 respectively. The comparison of these indices leads to an effective exclusion of blended stars as described by Kane et al. (2005) .
The photometric data which is produced by the pipeline is further refined by applying corrections for primary and secondary extinction through an iterative process which is explained in detail by Collier Cameron et al. (2006) . The instrumental magnitudes are then transformed to Tycho-2 magnitudes by using local calibrators observed on exceptional nights. These corrected data are stored as FITS binary tables and ingested into the SuperWASP Data Archive which is located at the University of Leicester.
HUNTING FOR TRANSITS
This section describes the methodology used to sift the archived photometric data for transit signatures. The description here is based upon the principles suggested by Collier Cameron et al. Collier Cameron et al. (2007b) with applications to these particular data in mind.
De-trending Lightcurves
Achieving the photometric accuracy necessary to be sensitive to transiting extra-solar planets is a major challenge for wide-field instruments such as SuperWASP. The stellar lightcurves which are extracted from the archive typically have systematic errors which have the strong potential to produce false-alarms when scanned for transit signatures. The severity of the effects of correlated noise on the planet yield was demonstrated by Pont et al. (2006) . The SysRem algorithm proposed by Tamuz et al. (2005) is effective at identifying and removing correlated noise and was the method adopted for the SuperWASP data prior to transit hunting.
As shown by Collier Cameron et al. (2006), the SysRem algorithm identified four basis functions, each of which represents a distinct systematic noise pattern, which were used to model the global systematic errors. The frequency structure of the noise outside of transit was found to be correlated and characterised by a power-law. As a result of this frequency dependence, the entire correlated noise is referred to as red noise. Applying the deduced correction to the SuperWASP data reduced the RMS amplitude of the red noise from 0.0025 magnitude to 0.0015 magnitudes. These basis functions were representations of such effects as colour corrections, extinction, and the vignetting function. Further basis functions were identified but these were not applied to the error model to avoid the risk of removing real variability. The resulting de-trended lightcurves are then ready to be analysed for periodic variability including transit signatures. 
Transit Detection Algorithm
The automation of transit detection algorithms for very large datasets has presented a major challenge for the transit survey teams, prompting extensive studies into optimal solutions (eg., DeFaÿ, Deleuil, & Barge (2001); Kovács, Zucker, & Mazeh (2002) ). The transit model which is applied needs to be optimised to correctly balance the computational time and the efficiency of avoiding falsepositive detections. The hybrid algorithm suggested by Collier Cameron et al. (2006) uses a refined version of the Box Least-Squares (BLS) algorithm to perform a search on a coarse grid of transit epochs. The algorithm then rejects candidates based upon such features as strong variability, the number of transits, and significant gaps in the phase-folded lightcurve. This removes more than 95% of the search sample, allowing for a finer grid search on the remaining stars using the Newton-Raphson method of Protopapas, Jimenez, & Alcock (2005) . Recall also from section 2.1 that a requirement imposed before transit searching was that each star have ≥ 500 measurements obtained over ≥ 10 nights with an RMS precision ≤ 0.01 mag. In practise, the RMS restriction results in the inclusion of stars with Tycho V < ∼ 13. For the SuperWASP fields, a coarse grid search was conducted with periods in the range 0.9 ≤ P ≤ 5.0. The fine grid search to the remaining stars yields a candidate list which includes measurements of basic transit fit parameters; such as the period, duration, depth, and epoch of first transit. Additionally provided are the delta chi-square of the fit ∆χ 2 , the ratio of the best-fit transit model to that of the best-fit anti-transit model ∆χ 2 /∆χ 2 − (Burke et al. 2006) , the signal to red noise ratio S red (as described by Pont et al. (2006) ), and the signal-to-noise of the ellipsoidal variation S/N ellip to reduce false-alarms due to eclipsing binaries (Sirko & Paczyński 2003) . The combination of these statistics allows for a powerful analysis tool in sifting transit candidates from the list.
Candidate Selection Criteria
The evolution of the candidate list provided by the detection algorithm and the final list of candidates proceeds in three distinct stages. The first stage is the visual inspection of the folded lightcurves, a process by which we are able to discard many of the candidates for which there is clear evidence of a secondary eclipse. In addition, candidates whose best-fit period is closely correlated with an integer number of days are rejected in order to minimise the number of aliases. This stage is also used to discard those whose data are of exceptionally poor quality. It should be emphasised that this step is not to select transit candidates, rather it is to reject obvious false-alarms. Through this visual inspection stage, also employed using identical criteria by the other SuperWASP-N 2004 candidate releases (Christian et al. 2006; Clarkson et al. 2007; Lister et al. 2007; Street et al. 2007 ), generally over 95% of the candidates are rejected.
The second stage of candidate sifting uses the quantities computed by the detection algorithm. Candidates were systematically removed from the list if any of the following are true: (i) the signal to red noise ratio is low (S red < 8.0), (ii) there are significant ∼ 1 days aliases (P < 1.05 days), (iii) less than 3 transits are observed, (iv) the anti-transit ratio is low (∆χ 2 /∆χ 2 − < 2.0), or (v) the ellipsoidal variation is high (S/N ellip > 8.0). The surviving candidates are combined together and sorted by RA so that any close companions can be easily identified.
The third stage ingests the candidates from the second stage into the Variable Star Investigator (VSI) which is an automated query tool developed by the SuperWASP consortium to provide colour information from existing photometric catalogues. The VSI tool returns photometric information from such catalogues as Tycho-2 and 2MASS (Skrutskie et al. 2006 ) via VIZIER (Ochsenbein, Bauer, & Marcout 2000) . The information is used to provide estimates of basic stellar parameters, such as spectral type, effective temperature (see Street et al. (2007) ), and radius R⋆. The transit depth then translates into a direct estimate of the planetary radius Rp. The transit parameters allow a calculation of the exoplanet diagnostic parameter ηp which serves as a measure of the candidate reliability and is described by Tingley & Sackett (2005) . Moreover, findercharts from DSS (Cabanela et al. 2003 ) are used to reveal the presence of any close companions within a 48 ′′ aperture. Candidates are removed from the list if either (i) there is a brighter object within the 48 ′′ aperture, or (ii) if the estimated radius is too large (Rp > ∼ 1.6RJ ). This radius cutoff was selected to remain consistent with the previous SuperWASP candidate papers and also the relatively large radius of the recently discovered planet TrES-4 (Mandushev et al. 2007 ).
RESULTS
This section presents results from the transit search for the 33 fields monitored in the 6hr < RA < 16hr range which met the search criteria, including the candidate rejection process and description of the surviving candidates.
Planetary Transit Search
As described in section 2.1, we required that a number of conditions be satisfied before subjecting the data to the transit search algorithm. A total of 729,335 stars from 33 fields achieved the baseline requirement for transit hunting, and 130,566 of these stars also met the photometric precision requirement. These stars were processed by the detection algorithm, yielding an output of fit parameters and lightcurves folded on the best-fit period. This output contained 5,445 stars which were selected by the detection algorithm as having transit signatures that require further investigation. Table 1 lists the number of stars extracted for transit hunting Ne, the initial number of candidates detected Ni, and the final number of candidates N f per field.
The first stage (visual inspection) of the candidate sifting process yielded 36 candidates from the original list of 5,445. Table 2 presents these candidates in order of increasing RA. Only those candidates for which a clear transit was visible were selected to populate this list. The criteria described in section 3.3 for the second stage of candidate sifting were then applied to this list, using the information displayed in the table. The code in the final column of the table shows which test from the second stage was failed by that star. In the instance where more than one test is failed by a star, the first test failed is shown. Half of those which failed to pass through the second stage were eliminated due to the degree of ellipsoidal variation in the out-oftransit lightcurve, emphasising the potential contamination by grazing eclipsing binary stars.
The 18 candidates which passed through the second stage were then subjected to further analysis using VSI. These candidates are listed in Table 3 along with the relevant information extracted from VSI, including the number of brighter stars N bri and fainter stars N f ai (< 5 mag) within the 48 ′′ aperture. Since the Tycho-2 catalogue is incomplete below V ∼ 11.5, the USNO-B1.0 catalogue is used to identify individual objects within the aperture. Two of the candidates were rejected due to their sharing the aperture with at least one brighter object. The colours from the photometric catalogues returned by VSI combined with the fit parameters provided by the detection algorithm are sufficient to calculate approximate values of stellar parameters for the host star. The code column of Table 3 shows that most of the candidates have a predicted planet size that is significantly larger than one would expect, and are therefore excluded from the final list.
Shown in Figure 2 is a plot of the depth produced by orbiting extra-solar planets of radii 0.5, 1.0, and 1.5 RJ as a function of stellar radius. The transit candidates from Table  3 are shown on the plot; the surviving candidates as solid 5-pointed stars and the rejected candidates as open circles. The candidate host stars are predominantly F-G-K stars as expected of the spectral distribution amongst field stars, hence there does not appear to be a significant bias towards early or late-type stars. Therefore, although bloated gasgiant planets transiting late-type stars can result in transit depths of ∼ 25%, these kinds of detections from wide-field surveys such as SuperWASP will be quite rare.
Transit Candidates
Presented here is a brief discussion for each of the six surviving candidates from the third stage of the transit sifting process. The de-trended and phase-folded lightcurves of these candidates along with their respective BLS periodograms are shown in Figures 3 and 4 . These figures also include phase-binned average lightcurves weighted by 1/σ 2 i where σ 2 i is the total estimated variance on each datapoint.
1SWASP J115718.66+261906.1: This candidate has 7 transits observed with a period of ∼ 1.22 days (the shortest period of the final candidates) and a 2.78 hour duration. However, the periodogram reveals that there are significant peaks at longer periods, especially at 2.45 days. Table 2 . List of candidates that passed the visual inspection (first stage) of the transit candidates detected by the BLS algorithm. The final column lists a rejection code for those which were rejected according to the information available from the BLS search, as described in section 3.3. The codes are as follow: (R) signal to red noise ratio S red , (P) period, (A) anti-transit ratio, and (E) signal-to-noise of ellipsoidal variation S/N ellip . There is a relatively large amount of scatter in the lightcurve and the signal-to-noise of the ellipsoidal variation S/N ellip is barely inside the rejection cutoff. It should also be noted that there are two fainter objects within the 48 ′′ aperture. Even so, the lightcurve exhibits a flat-bottomed transit and flat out-of transit behaviour. The estimates of host spectral type and transit depth indicate a planet size of 1.55 RJ .
SWASP ID
1SWASP J130322.00+350525.4: This is the brightest of the final candidates although only 6 transits were observed during the 2004 campaign. The period of ∼ 2.67 days is well matched with the 3.26 hour duration according to the value of ηp. The low value of S/N ellip indicates that there is almost no ellipsoidal variation and is further strengthened by the lack of any faint companions within the aperture. The estimated size of the planet is 1.06 RJ . The transit appears to be "V-shaped" however so there is still a strong chance of this transit candidate being a grazing eclipsing binary. Also, the lack of transits cause the period determination to be relatively uncertain, as evidenced by the lack of a strongly unique fourier power in the periodogram.
1SWASP J152131.01+213521.3: This candidate is the faintest to meet all of the selection criteria. A total of 21 transits were observed however resulting in a very strong peak in the periodogram at a period of ∼ 1.34 days. The ellipsoidal variation is very low, the signal to red noise ratio is very high, and the transit is flat-bottomed. The estimate of the planetary radius in this case is 1.62 RJ , which is slightly above the radius cutoff described in section 3.3 but the other positive attributes of the candidate justified its inclusion in the final list. 1SWASP J160211.83+281010.4: This candidate is in fact the known transiting planet XO-1b, which was discovered by McCullough et al. (2006) . It is encouraging that this planet was detected with a high degree of confidence (high ∆χ 2 ) by the detection algorithm, for which 11 transits were observed. The VSI analysis detected no brighter or fainter companions within the aperture. The orbital period Table 3 . List of candidates that passed the second stage tests and were subsequently subjected to catalogue-based tests, as described in section 3.3. The rejection codes shown in the final column are as follows: (B) brighter object within the specified aperture, and (S) the estimated size (radius) of the planet. A total of six candidates pass all of the tests. 1SWASP J160242.43+290850.1: This relatively faint candidate has 23 observed transits with a best-fit period of ∼ 1.30 days and a duration of 1.87 hours. Based upon the spectral type of the host star, the estimated radius of the planet is 1.53 RJ . However, there is a fainter object within the aperture and the transit is "V-shaped" which means that this is possibly due to a grazing eclipsing binary rather than a true planetary transit. Additionally, there is a second dominant peak in the periodogram at ∼ 2.61 days. Folding the data on this longer period reveals two eclipses of slightly different depth. This further evidence indicates that this candidate is most likely not due to a planet. 1SWASP J161732.90+242119.0: There are 16 transits observed for this candidate with a period of ∼ 1.45 days and a duration of 1.44 hours. The ellipsoidal variation is extremely low and there are no detected faint companions within the aperture. The large colour index of this star indicates a late-K spectral type which leads to a relatively small estimate for the planet radius of 0.76 RJ . The promising nature of this candidate led to spectroscopic follow-up observations, described in section 4.3.
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Follow-up of Transit Candidates
The major source of transit mimics amongst candidates are eclipsing binaries. These can be either grazing eclipsers of ∼ 1% depth or blended eclipsers contributing ∼ 1% of light (Brown 2003) . Wide-field surveys such as SuperWASP and WASP0 generally suffer from heavily undersampled stellar profiles due to the large pixel sizes. In most cases, eclipsing binaries can be excluded through photometric analysis, the catalogue queries provided by VSI, or straightforward multi-colour observations using a higher angular resolution telescope to resolve blended objects.
The techniques described in section 3 were used on all the SuperWASP-N 2004 fields to construct a list of high priority candidates. Further study of these candidates required precision radial velocity measurements to test the planet hypothesis of the observed transit events. A sample of the high priority candidates were subsequently observed using the SOPHIE cross-dispersed echelle spectrograph on the 1.93m telescope at the Observatoire de Haute-Provence (Collier Cameron et al. 2007a) . SOPHIE achieved first light on 31st July, 2006 and so the follow-up campaign undertaken by the SuperWASP consortium was amongst the first science applications of the instrument.
Amongst these candidates observed during these runs was the last of the candidates shown in Table 4 : 1SWASP J161732.90+242119.0. A single narrow-lined crosscorrelation function (CCF) was observed for each of the spectra obtained. Evidence of pressure broadening was seen in the Na I D and Mg I D lines with slight asymmetry and red-shifted emission in the Hα line. A radial velocity variation of only a few m/s determined from three spectra were used to conlude that there is no significant evidence of radial velocity induced behaviour due to the presence of a planet. Hence, this candidate has been ruled out as a transiting planet from the SOPHIE observations. The remainder of the candidates have been assigned priorities and await further observations.
Rejected Candidates
Presented here is a brief discussion for a subset of the rejected candidates shown in Tables 2 and 3 . The purpose of this discussion is to highlight the quality of these candidates and hence the potential for false-alarms being needlessly observed with spectroscopic follow-up. The lightcurves and BLS periodigrams for these six examples are shown in Figures 5 and 6 . These exhibit strong transit-like signatures but the information available for the majority of the rejected candidates from stages two and three of the sifting process indicated that the size of the secondary is too large to be a planetary companion.
1SWASP J122557.80+334651.1: This candidate was very high in the list from the 12h fields, as can be seen from the high ∆χ 2 in Table 2 . A total of 13 transits were observed and folding the data on the strongest periodogram peak ∼ 1.36 days yields a flat-bottomed transit lightcurve, as shown in Figure 5 . However, binning the data reveals the out-of-eclipse variation which is further supported by the high value of S/N ellip , although the value of ∆χ 2 /∆χ 2 − is very high due to the depth of the eclipse. This candidate was rejected on the basis of its high ellipsoidal variation.
1SWASP J152645.62+310204.3: A total of 16 transits observed with a well-constrained period of ∼ 1.41 days favoured this candidate. A relatively high ellipsoidal variation, however, excluded this candidate from passing through the second stage of selection criteria. Indeed, the out-ofeclipse variation becomes especially apparent when the data is binned.
1SWASP J153135.51+305957.1: This appears to be a promising candidate with a strong signal to red noise ratio and 10 transits observed. The flat-bottomed transits in the lightcurve folded on a period of ∼ 4.47 days appear to be very convincing and the candidate passed through to the third stage of candidate sifting. Even though the exoplanetary disgnostic ηp is unity for this candidate, the estimated size of the planet based upon the spectral type is 2.03 RJ and so was excluded from appearing in the final list. A brown dwarf companion, though possible, is only likely for relatively young ages where ongoing contraction allows for a large radius (Stassun, Mathieu, & Valenti 2006) . Detection of low-mass stellar companions such as OGLE-TR122b (Pont et al. 2005 ) and HAT-TR-205-103 (Beatty et al. 2007 ) have shown that even low mass stars can have radii comparable to or even less than giant planets. This target will be the subject of further observations in a low-mass eclipsing binary study.
1SWASP J160944.95+202609.7: A large transit depth, or which 16 were observed, contributed to this star having a very high ∆χ 2 and ∆χ 2 /∆χ 2 − . Additionally, the period of ∼ 1.64 days is well determined by the strong peak in the periodogram. However, the transits are distinctly "V-shaped" in appearance and the ellipsoidal variation is slightly too large to prevent exclusion from the list of candidates.
1SWASP J163245.61+321754.9: This candidate was one of the strongest candidates selected by the detection algorithm and the subsequent visual inspection. The ∆χ 2 , ∆χ 2 /∆χ 2 − , and signal to red noise ratio are all exceptionally high. Indeed, the relative strength of the primary peak in the periodogram at a period of ∼ 3.54 days is striking.
The transits are flat-bottomed and there is little evidence of out-of-eclipse variation for the 10 eclipses observed, although there is slight evidence for a secondary eclipse in the binned lightcurve. The measured ellipsoidal variation for this star is more than enough for it to be excluded from the candidate list, strengthening the case of this candidate being an eclipsing binary star.
1SWASP J165949.13+265346.1: This lightcurve is a good example of a transit mimic in that it is a subtle dip in the lightcurve with a small depth, which is generally the signature one would expect from a transiting planet. The 11 observed transits folded on the period of ∼ 2.68 days look convincing even when binned. However, once again the ellipsoidal variation reveals that this star is also likely to be either a blend of an eclipsing binary or a grazing eclipsing binary system.
DISCUSSION
The preceding sections have described how 130,566 stars were extracted from 729,335 for transit searching; and how the yield of 5,445 candidates was reduced to a list of 6 candidates through the stringent selection criteria. The criteria were largely designed to aggressively remove the primary source of false-alarms, eclipsing binary stars, from the candidate list. In this sense, the criteria proved to be very successful since, for example, the ellipsoidal variation criteria dealt a devastating blow against the kinds of false-alarms during the second stage and was the major cause for elimination. Though this removed some very promising looking candidates from the list, the evidence presented by closer examination of a subset of the rejected candidates shows that there is indeed clear eclipsing binary behaviour in the binned lightcurves, if not in the unbinned data. The major source of elimination during the third stage of candidate sifting was an excessive estimate of the planet size, also generally due to an eclipsing binary star. Some flexibility was allowed in the size criteria, particularly in view of the recent detection of the large exoplanet TrES-4 (Mandushev et al. 2007) .
The detection of XO-1b by the transit detection algorithm and the subsequent passing of all the selection criteria is an important test for the transit sifting process. However, the recent discovery of HAT-P-3b (Torres et al. 2007 ) was cause for concern since it was observed in one of the 13h fields and has the identifier 1SWASP J134422.58+480143.2. The period of ∼ 2.9 days is within the parameter space which was searched by the detection algorithm. Based upon the ephemeris information provided by Torres et al. (2007) , the star was observed numerous times by SuperWASP-N during at least 5 predicted transits during the 2004 observing season. However, examination of the data show that the S/N for this star is exceptionally low which resulted in a correspondingly low ∆χ 2 during the fitting process. Combining the data with that from the 2006/2007 seasons will undoubtedly yield a better result for this star.
Considering the large amount of sky surveyed in the RA range presented in this paper, it is worth investigating the number of extra-solar planet candidates one should expect and the practical limitations on achieving this number. Analysis of radial velocity surveys such as Santos et al. (2003) and Fischer & Valenti (2005) has shown that planet host-stars are preferentially higher in metallicity. The field stars surveyed in these fields are predominantly F-G-K dwarfs in the solar neighbourhood and so solar metallicity is a reasonable approximation. Based upon the Besançon model (Robin et al. 2003) constructed by Smith et al. (2006) , ∼ 46% of the stars in typical SuperWASP fields are of F-G-K type and are therefore of small enough size to produce detectable transit dips. Of the 130,566 stars in the 06h-16h fields searched for transits, around 60,000 stars will meet this criteria.
It has been noted before by such papers as Kane et al. (2005) that the frequency of hot Jupiters and the geometric consideration of randomly oriented orbits will result in ∼ 0.1% of stars having an observable transiting planet in a 1 < P < 5 day orbit. This produces an estimate of 60 transit candidates for the fields considered in this paper. However, despite the large amount of sky coverage in the 06h-16h RA range and the correspondingly large amount of stars monitored, the largest constraint on these data is the lack of baseline coverage which severely impedes the ability to detect multiple transits. The probability plots shown in Figure 1 demonstrate this clearly with even the 14h fields only having a 20% chance of observing 4 transits of a 5 day period planet. Given this limitation for transit hunting in this dataset, the final number of 6 transit candidates is not an unreasonable detection rate. The eventual combination of several years of SuperWASP data will greatly help to alleviate this deficiency for this particular RA range.
Though the criteria used to remove eclipsing binary stars was generally very successful, the problem of blended eclipsing binaries (as discussed by Brown (2003) ) is more difficult to solve. O'Donovan et al. (2006) gives a particularly tricky example in which the light from a K dwarf binary system was blended with the light from a late F dwarf star. Avoiding confusion with these kinds of systems requires the use of careful spectroscopic follow-up to identify blended light. The strategy adopted for SuperWASP targets was to obtain high-resolution spectroscopic snapshots of high priority candidates for fast and efficient elimination of blends (described in detail by Street et al. (2007) and Lister et al. (2007) ). The follow-up campaign during 2006/2007 is continued photometric monitoring, medium-resolution spectra for blend elimination, two-colour precision photometry at the predicted times of transit, and finally precision radial velocity monitoring using such instruments as SOPHIE.
CONCLUSIONS
This paper has described the acquisition, analysis, and results from the transit-hunting SuperWASP-N 2004 observing campaign covering a right ascension range of 06hr < RA < 16hr. Even though 56 fields were monitored during this campaign, the lack of baseline coverage resulted in the rejection of 23 fields from which 130,566 stars were extracted to be searched for transit signatures. The selection criteria which were applied to the resulting candidates proved to be exceptionally powerful at removing eclipsing binaries from the candidate list due to the ellipsoidal variations and the estimated planet size based upon the transit depth. Amongst the final candidates is the known transiting planet XO-1b which further demonstrates the strength of the transit sifting process.
From the final list of 6 transit candidates, the photometry alone indicates that 1SWASP J160242.43+290850.1 is in fact likely to be the signature of a eclipsing binary rather than a planet. Furthermore, follow-up spectroscopy of 1SWASP J161732.90+242119.0 shows that there is no significant radial velocity variation, resulting in its rejection as a planet candidate. Further follow-up observations, both photometric and spectroscopic, are being undertaken for these and other fields from the 2004 SuperWASP observing campaign. However, the real strength of the 06-16h range will be realised when the 2004 data is combined with that of subsequent years to create an exceptional baseline for transit hunting.
